Comparison of nitric oxide synthase inhibitors, phospholipase A2 inhibitor and free radical scavengers as attenuators of opioid withdrawal syndrome.
Chronic morphine-induced withdrawal syndrome after morphine cessation remains a severe obstacle in the clinical treatment of morphine. Previous studies have shown that nitric oxide synthetase (NOS) inhibitors may have therapeutic potential in morphine withdrawal in humans. The mechanisms that underlie expression of morphine-induced withdrawal syndrome are, however, not yet fully understood. Therefore, this study was designed to determine the mechanism of the expression of morphine-induced withdrawal syndrome in mice. Morphine-dependent mice showed marked body weight loss and several withdrawal signs after naloxone challenge. Pretreatment with a NOS inhibitor, such as N-nitro-L-arginine methyl ester (L-NAME) or 7-nitroindazole, but not aminoguanidine, significantly attenuated the expression of morphine-induced withdrawal syndrome. Furthermore, mepacrine (a phospholipase A2 inhibitor) significantly attenuated the morphine-induced withdrawal syndrome in a manner that was different than that with a NOS inhibitor. These results suggest that nNOS and phospholipase A2, which might increase free radicals, play an important role in the expression of morphine-induced withdrawal syndrome. On the contrary, free radical scavengers (including fullerenes, ascorbate-2-phosphate, and DL-alpha-tocopheryl phosphate) attenuated the expression of the morphine-induced withdrawal syndrome. These results indicate that free radicals play an important role in the expression of physical dependence on morphine, and fullerenes could be a potential clinical tool in the relief of morphine withdrawal syndrome.